Introduction
Mass gatherings, defined as planned or spontaneous events for a specific purpose, in a specific location, and for a specific period of time and typically with attendance exceeding 25 000 persons, may increase the likelihood of acute public health threats and strain the response resources of the hosting site [1] . Due to potential risk factors such as overcrowding, exposure to unsafe food and water, improper sanitation, and adverse weather, these threats may manifest in an increased risk for communicable disease transmission, acute injuries, and opportunities for terrorism. Increasingly, international mass gatherings, such as the 2010 FIFA World Cup in South Africa, are being held in developing countries and provide an economic boon to the host country. Public health preparedness is necessary to support public safety and minimize potential health risks to residents and travellers. Although many areas of public health preparedness are needed, efforts for international and high profile mass gatherings should include, at a minimum, a thorough risk assessment coupled with some form of enhanced epidemiologic surveillance and response [1] .
While there have been publications that have addressed the public health threats associated with mass gatherings in the Middle East and North Africa (MENA) region, those available have described acute outcomes associated with The Hajj. During The Hajj, communicable disease outbreaks have been reported repeatedly [2] .However, no publication to date has addressed the scope and scale of mass gatherings in the MENA region and the public health implications of these events for countries in the region.
This review describes major mass gatherings in the MENA region and provides recommendations for public health officials of the host country. It also includes a description of the mass gathering training workshop that took place as a part of this project
Methods
We conducted a literature search for peer-reviewed publications regarding mass gatherings in the MENA region by using the following search terms in PubMed: "Hajj", "mass gatherings", "sporting events", "social events", "festival" and "pilgrimage". Our search focused only on planned mass gatherings. Manuscripts were excluded if the focus of the mass gathering event was outside the MENA region.
We consulted with ministries of health across the MENA region and used internet search engines to describe the purpose, scale and frequency of major mass gatherings in the region.
Using 
Results
Our search identified 77 peerreviewed manuscripts with a research or public health focus on planned mass gatherings in the MENA region [3-79]:
All 77 were related to the Hajj. Specifically, 71 were research papers and 6 were reviews. Most (50, 65%) focused on communicable diseases such as an investigation of an outbreak; 7 assessed all potential risks associated with attendance at a planned mass gathering; 5 examined noncommunicable diseases and 10 investigated heat stroke-related issues; 5 focused on other issues specific to Hajj such as skin-related disease and vaccination requirements.
Although our research addressed only the Hajj as a major mass gathering event, there are many other planned mass gatherings in the MENA region still not addressed in the literature. Table 1 shows various examples of planned mass gatherings in the region. Some of these events attract only a few thousand participants, but many attract millions. The main potential public health concerns associated with such gatherings include: infectious diseases (e.g. respiratory disease, gastrointestinal tract disease, foodborne disease), injuries, traffic accidents, heat-related illnesses, insect stings, noncommunicable diseases and terrorism.
Residents on field epidemiology training programmes and Ministry of Health focal points from 9 countries (Afghanistan, Egypt, Iraq, Jordan, Morocco, Pakistan, Saudi Arabia, Syria, and Yemen) attended the Public Health Surveillance during Mass Gatherings workshop. Attendees discussed the existing strategies and experiences of their countries with mass gatherings. They worked with external CDC and EMPHNET experts to identify ways in which those strategies might be strengthened. The workshop provided the participants with comprehensive training on dealing with public health risks pre-, during, and post-event. Training focused on risk assessment, surveillance, training, risk communication, response, and post event activities.
By the end of the workshop, residents had developed the mass gathering plan for their countries. Participants then implemented their country projects within the following 6 months under the guidance of experts from CDC, CSTE, and EM-PHNET.
In February 2011, the field epidemiology training programme residents attended a second mass gathering workshop which gave them the opportunity to present their country's mass gathering plan and the findings of their surveillance evaluation. They also received training on scientific communication skills, especially manuscript writing, and then worked closely with CDC, CSTE, and EMPHNET experts to translate their surveillance evaluation results into scientific manuscripts for publication in peer-reviewed public health journals.
Discussion
In working closely with the workshop participants and Ministry of Health focal points from 9 countries in the MENA region, it was clear that many routine and sporadic mass gatherings events are held in the MENA Region, including cultural, religious and sporting events. While the literature review shows that prior research in the region has concentrated solely on the Hajj, one of the largest mass gatherings in the world, it is evident there 
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is a gap in research focusing on other significant mass gatherings that occur in the region. Public health practice and research must address other mass gathering events to determine risks and identify adverse health outcomes to improve the safety of these events for the region. Absence or weak surveillance systems at mass gathering events, lack of information for decision-makers, poor advocacy supporting the establishment and/or strengthening of surveillance systems at mass gatherings, a shortage of skilled public health personnel, lack of specific training programmes, and the absence of, or poor, comprehensive plans for mass gathering events, are major challenges that face the countries in the MENA region. These challenges are can vary between different countries. The World Health Organization developed guidance for "communicable disease alert and response for mass gatherings" [1] . This guidance assesses the operations and methods required to strengthen health systems for alerts and response to communicable diseases. It is recommended to develop mass gathering guidance specific to the MENA region.
Further recommendations for strengthening public health surveillance in the MENA region were:
Assign mass gatherings focal points of contact at EMPHNET.
Develop policies for sharing the results of mass gatherings surveillance and utilizing experience of others.
Develop a system for sharing health information of travellers to track the health situation of the attendees.
Enhance the involvement of field epidemiology training programmes in the region in conducting mass gatherings surveillance projects by providing technical assistance for the participants on these training programmes to analyse the data collected during gatherings.
Organize and support related projects and activities.
Enhance the exchange of field epidemiology training programme participants in the region so they are able to participate in different mass gathering events.
